A novel in vitro delivery system for assessing the biological integrity of protein upon release from PLGA microspheres.
The development of a novel in vitro system is required to assess the stability and release kinetics of a protein microsphere formulation used for drug delivery to the brain. Microspheres containing lysozyme as model protein were prepared using a (w/o/w) emulsion-solvent evaporation process. Both the active and total (active + inactive) encapsulation efficiencies and release profiles were determined. The biologic activity of lysozyme was measured using bacterial cell lysis; total protein content was measured using a 125I-radiolabel. A novel in vitro apparatus was developed to determine kinetics over a sustained time period (>30 days). The microencapsulation technique allowed an entrapment of active lysozyme at 80 +/- 4% and a sustained (>42 days) in vitro release. The kinetics study showed that the novel in vitro system was able to detect the release of low amounts (ng) of protein. To improve the stability of the protein within microspheres and allow the release of biologically active lysozyme, a basic additive ( Mg(OH)2 ) was successfully encapsulated. This novel in vitro system was appropriate to study protein microsphere release kinetics. In addition, the model is cost-effective and mimes brain physiological conditions more closely than previous models.